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&RPPHUFLDO FHUDPLFPHPEUDQHVDUHXVXDOO\REWDLQHG IURPPHWDO R[LGHV OLNHDOXPLQD WLWDQLD
]LUFRQLDRUVLOLFDZKLFKGXHWRWKHSUHVHQFHRIK\GUR[\OJURXSVH[KLELWDK\GURSKLOLFFKDUDFWHU
7KHGHYHORSPHQWRIK\GURSKRELFFHUDPLFPHPEUDQHVLVRISDUWLFXODULQWHUHVWGXHWRWKHVHYHUDO
QRZDGD\V HPHUJLQJ DSSOLFDWLRQV +\GURSKRELF PHPEUDQHV DUH FRQVLGHUHG YHU\ DWWUDFWLYH LQ
YLHZRI WKHLU SRVVLEOH DSSOLFDWLRQ LQPDQ\HQYLURQPHQWDO DQG LQGXVWULDO WDVNV DV IRU H[DPSOH







SUHSDUHG $ PHVRSRURXV DOXPLQD OD\HU ZDV GHSRVLWHG RQ D WXEXODU PDFURSRURXV FHUDPLF
VXSSRUWV XVLQJ WKH VROJHO WHFKQLTXH DQG WKHQ LW ZDV IXQFWLRQDOL]HG E\ JUDIWLQJ ZLWK
PHWK\OWULFKORURVLODQH)RUDFRPSDULVRQDOWHUQDWLYHK\GURSKRELFPHPEUDQHVZHUHREWDLQHGE\
VSUD\GHSRVLWLRQRIDSRO\WHWUDIOXRURHWK\OHQH37)(HPXOVLRQ7KHPHPEUDQHVZHUHWHVWHGLQ





ZHUHXVHGIRU WKHGHSRVLWLRQRI WKHK\GURSKRELFFRDWLQJV$ILUVW$O2PHVRSRURXV OD\HUZDV
GHSRVLWHGE\GLSFRDWLQJIURPDFROORLGDOGLVSHUVLRQRISVHXGRERHKPLWHZKLOHDVHFRQGDOXPLQD
OD\HU ZDV REWDLQHG YLD VROJHO PHWKRG >@ 7KH IXQFWLRQDOL]D]LRQ RI WKHPHVRSRURXV DOXPLQD
OD\HU ZDV FDUULHG RXW E\ JUDIWLQJ WKH VXUIDFH K\GUR[\O JURXSV ZLWK PHWK\OWULFKORURVLODQH LQ
DQK\GURXV HWK\O DFHWDWH 7KH IXQFWLRQDOL]DWLRQ FRQGLWLRQV DV ZHOO DV JUDIWLQJ DJHQW
FRQFHQWUDWLRQ WHPSHUDWXUH JUDIWLQJ WLPH ZHUH LQYHVWLJDWHG 7KH HIIHFW RI WKH FDOFLQDWLRQ
WHPSHUDWXUHRIWKHIXFQWLRQDOL]HGPHPEUDQHVZDVVWXGLHG$OWHUQDWLYHK\GURSKRELFPHPEUDQHV
ZHUH REWDLQHG E\ 37)( VSUD\ GHSRVLWLRQ 0HPEUDQHV ZHUH FKDUDFWHUL]HG E\ HOHFWURQ
PLFURVFRS\FRQWDFWDQJOHPHDVXUHPHQWVZDWHUDQGDOFRKROEXEEOHSUHVVXUH1DGVRUSWLRQDW
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)LJXUH  6(0PLFURJUDSKLHV RI WKH H[WHUQDO VXUIDFH RI WKHPDFURSRURXV VXSSRUW $ RI WKH
DOXPLQD PRGLILHG VXSSRUW DIWHU WZR GLSFRDWLQJV % RI WKH PHPEUDQH VXUIDFH DIWHU WKH
IXQFWLRQDOL]DWLRQSURFHGXUH&
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)LJXUH  &RQWDFW DQJOH RI ZDWHU RI 37)( FRDWHG DQG JUDIWHGPHPEUDQHV DIWHU WUHDWPHQW DW
GLIIHUHQWWHPSHUDWXUHV
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WKH DYHUDJH SRUH VL]H 7KH IXQFWLRQDOL]HG FHUDPLF PHPEUDQHV VKRZHG D KLJK OHYHO RI
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